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A previous study [C. -R. Hu cubes. For the last two cases, the study reported here is limited to the vicinity of one major peak of T, (H) only, in order to limit the total computing time. However, by going up to 6X 6 X 6 cubes, we have practically obtained the limiting behavior, in the vicinity of this major peak studied, of an n X n X n cube circuit as n~~. This result is believed to illustrate the generic behavior of a11 such major peaks, which, as has been noted in the earlier work of Hu and Huang, is the most important property of such circuits for most applicational purposes.
Recently Hu and Huang' have calculated the phase boundary T, (H) of a pm-sized cubic superconducting circuit in an external magnetic field H. It was shown there that this phase boundary depends in a complex and sensitive way on both the magnitude and the direction of the external magnetic field, and that the sensitive directional dependence can potentially have practical applicational values as the basis of a pm-sized device, which can either determine sensitively the orientation of an instrument or another device, or detect the magnitude and direction of a weak external magnetic field. It was also pointed out there that in any such applications, using a multicube circuit will most likely improve the sensitivity of the device, when compared with the use of a singlecube circuit, much like the improvement from a doubleslit interferometer to a grating. This is because the sensitive dependence of T, (H) of such circuits on the magnitude and direction of the external magnetic field is simply the result of interference effects due to the multipathed nature of the superconducting pair wave function in such circuits, in analogy to the interference effects exhibited by light waves in the optical devices mentioned above. One important difference between an electron wave interference device and its optical counterpart is that the electrons are charged, and therefore the phases of the electron wave functions can be altered by changing an external magnetic field, which results in a change of the fiuxes threading through the holes of any multiply connected circuit. Thus the dependence of T, (H) of any such circuit on the applied magnetic field vector is basically a manifestation of the famous Aharonov-Bohm effect.
In this paper, therefore we will extend the study of Ref. 1 -3 as they should be, since a 2 X 2 X 2 cube circuit has a cubic symmetry also. Fig. 4 Fig. 6 , we hold P=tan '( -, ') constant, and plot (a/() against a over a 10' range covering the point a = cos '( -, ' ). In Fig. 7 , we hold instead a=cos '( -', ) constant, and plot (a/g) against P over a 10' range covering the point P=tan '( -, ' ). Together they reveal the detailed behavior of a single, major, threedimensional peak of T, (a, P) [shown as a major minimum of (a/g) cc(1 -T, /T, o)]. In these two figures, we have not only presented our result for n =2, but we have extended our calculation to n =4 and n =6 as well, and we have also presented in these figures our earlier result for n =1, so that an important qualitative trend as n in- creases can be clearly revealed here: Namely, a typical major peak of T, /T, o will change froin being round and paraboloidlike at n =1 to becoming more and more pointed and cone-shaped as n increases. As a matter of fact, it is clear from these two figures that the result for n =6 has essentially revealed the limiting behavior of an n X n X n cube circuit with n~oo, namely the T, (a,P) surface will be rather smooth at its troughs (contrary to the low-n cases where the troughs will show v-shaped valleys -see Fig. 15 
